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[57] ABSTRACT

A brake pressure control valve consisting in a combined
pressure differential warning actuator (PDWA) and
pressure conscious reducing valve (PCRV) in which
the PDWA consists of a piston exposed at each end to
fluid pressure of one brake system acting in combination
with an electric switch in such a manner that if the
differential pressure between the ends exceeds a certain
value the piston is moved to operate the switch and give
a warning and in which the PCRYV consists of a piston
or a number of pistons arranged within the PDWA
piston to provide for control of the fluid pressure sup-
‘plied to rear brakes of a vehicle to assist in preventing
locking up, such control not being exercised in the
event that there is a failure of the front brake system of
the vehicle.

4 Claims, 2 Drawing Figures
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1
' BRAKE PRESSURE CONTROL VALVES

The present invention relates to brake pressure con-
trol valves for use in the hydraulic braking 'systems of
motor vehicles and more particularly for use in hydrau-
lic braklng systems known as dual or tandem braking
systems in which, usually, two separate master cylin-
ders are arranged in tandem one operating the brakes of
‘the front wheels and the other operating the brakes of
the rear wheels, such an arrangement being adopted to
ensure that if a failure occurs in the part of the circuit
associated with the brakes for the front wheels braking
is still available for the brakes associated with the rear
wheels and vice versa.

In such systems it is well known to prowde what is
| known as a pressure differential warning actuator (here-
inafter referred to as PDWA) which acts to give a visi-
ble or audible warning if the fluid pressure in one brak-
- ing system differs significantly from that in the other,
due to a leakage of fluid in one system. It is also well
known to provide what is known as a pressure con-

scious reducing valve (hereinafter referred to as

PCRYV). This acts to reduce the pressure applied to the
brakes acting on the rear wheels thus reducing the pro-
portion of the braking effort exercised by the rear
brakes with a view to preventlng lock up of the rear
‘wheels. |
The object of the present invention is to provide a
- single device combining the functions of both a PDWA
and PCRYV which when constructed in preferred forms
has advantages of compactness and reduced machining.
Preferred forms of the invention also have other advan-
tages set out in detail below in connection with a de-
scription of one preferred embodiment of the invention.
The present invention consists in a combined PDWA
and PCRYV for a fluid pressure operated dual braking
system consisting of a housing, a bore passing through
said housing, first piston means axially movable in the
bore, a first fluid pressure inlet to said bore, a second
fluid pressure inlet to said bore, a first fluid outlet from
- said bore for connection to an actuator for a first set of
‘brakes, a second fluid outlet from said bore for connec-
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A boss 11 of the housing 10 carries an electrical switch
assembly 12 the function of which is described below.

A bore 13 extends through the housing 10 the bore
being connected to a first master cylinder through the
inlet 14 and to a second separate master cylinder
through the inlet 15. In the housing 10 there is provided

a first fluid outlet 16 from the bore 13 intended to be

connected to the actuators of the front brakes of a vehi-

cle and a second outlet 17 intended for connection to
the actuators of the rear wheel brakes of a vehicle.
Within the bore 13 and axially slidable in it is a piston 18
which constitutes the first piston means. Mounted
within the piston and axially slidable in it are three
pistons 19, 20 and 21 which constitute between them the
second piston means. The remainder of the structure
will be understood by the following description of the
manner in which the various parts function.

The PDWA is of automatic reset design and func-
tions as follows: |

When pressure is applied to both systems simulta-
neously the pressure in the front brakes acts on area Al
and pressure in the rear brakes on area A3. Area Al is
larger than A3 therefore sleeve 31 is held against shoul-

~ der 22 in housing 10 i.e. spring loaded switch probe 23

235

30

33

- tion to an actuator for a second set of brakes, electric 45

switch means actuable by movement of said first piston
means caused by a fluid pressure differential between
said inlets, second piston means contained within said

first piston means and axially moveable in relation

thereto, a spring controlling the movement of said sec-
ond piston means, valve means arranged within said
first piston means, said valve means being opened and
closed by movement of said second piston means in
‘response to fluid pressure induced force differentials
across said second piston means whereby fluid pressure
at said second fluid outlet is controlled.

~ In order that the nature of the invention may be bet-
ter understood a preferred form thereof is hereinafter
described by way of example with reference to the
-accempanymg drawings in which:

 FIG. 1 is a transverse cross section through a first

preferred form of constructlon aceordmg to the inven-
tion; and

F IG 2 is a similar view of a second preferred form of
- construction according to the invention.

The preferred form of the invention illustrated in
FIG. 1 consists in a housing 10 which may conveniently
be made as part of a tandem master cylinder assembly.
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stays in ‘V’ groove 24 of piston 18 and no signal 1s given
as the sides of the probe 23, in contrast to its tlp, are
covered with insulating material and this in turn is coax-
1al with a steel shroud which bears against the piston 18.
It is to be noted that in order to accommodate the
PCRY a large diameter piston 18 is used for the PDWA
and this unit i1s restrained from movement until a pres-
sure differential of about 60 lbs/sq. inch exists across it.
The spring of the switch probe 23 must be sufficiently
strong to hold the probe in the ‘V’ groove 24. This leads
to a high force being applied to the tip of the probe by
the piston when it starts to move and it is to resist this
that a steel shroud is provided around the insulating
material of the probe.

When front brake failure occurs, rear brake pressure
acts on area A3 to push piston 18 to the left such that the
probe 23 rises to the top of ‘V’ groove 24 so that the tip
of the probe makes contact with piston 18 and gives a
signal by completing an electrical circuit. This move-
ment also takes sleeve 31 away from shoulder 22,

When front brake pressure is restored, pressure will

~act on areas Al and A3 simultaneously. Area Al being
‘bigger than A3, the piston will move to the right until

sleeve 31 comes into contact with shoulder 22.
- When rear brake failure occurs, front brake pressure
acts on area A2 to move piston 18 to the right so that
probe 23 rises to the top of ‘V’ groove 24 and makes
contact with piston 18. Hence giving a signal by making
an electrical circuit. This movement also takes shoulder
25 away from sleeve 31. |

When rear brake pressure i1s restored, pressure will
act on area A2 and A3 simultaneously. Area AJ being
bigger than A2, the piston will move to the left until
shoulder 25 comes into contact with sleeve 31.

- The PCRYV with bypass functions as follows:

When pressure is applied to both systems simulta-
neously pressure acts on area A4 to the right and AS to
the left. AS is small compared to A4, so as pressure is
increased, at a particular pressure (known as the cut in
point) spring 26 will be overcome such that pistons 19,
20 and 21 will move to the right so that shoulder 27 on
piston 21 comes into contact with metering seal 28. Any
further increase in pressure will now cause pressure to -
act on area A6 to the left and A4 to the right. A6 being
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greater than A4 the piston 19, 20 and 21 will move to
the left to take shoulder 27 off seal 28 to allow fluid to
pass across seal 28. This increase in pressure will now
act on area A6 to the right to bring shoulder 27 back
into contact with seal 28. The process continues as the
Inlet pressure is 1increased giving reduced pressure on
the brake rear outlet side.

On reduction of inlet pressure the pistons 19, 20 and
21 will stroke to the right, as the forces acting to the

right due to areas A4 and A6 are greater than forces to
the left due to area A6 and spring 26. This will cause the
rear brake pressure to be reduced.

In the event of a front brake failure, no pressure will
act on area A4 and hence there will be no forces to push
pistons 19, 20 and 21 to the right and therefore no rear
brake pressure reduction will occur. Since no parts are
expected to function in a different manner from the full
system condition, there are no redundant members.

Associated with the switch 12 is a warning lamp 29
and vehicle battery 30, the warning lamp 292 being
mounted 1n a position so that 1t i1s clearly visible to the
driver of vehicle who will know, if the lamp illuminates,
that there 1s a defect in the front or rear braking system
giving rise to an imbalance in pressure across the piston
18 causing it to move 1n the housing 10 and that steps
should be taken to investigate the situation.

While the PDWA and the switch mechanism func-
tion 1n a known manner as does the PCRV the advan-
tages of the invention arise from the manner in which
these are combined so that the PCRV and bypass are in
fact contained within the PDWA piston. In the form of
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the invention described this results in compactness and

reduced machining. The same housing can be used for
valves having different ratios and other characteristics.
A further particular advantage arises from the fact that
the PDWA piston 18 can be inserted into and removed
from the housing as a complete unit and the functioning
of the PCRYV can be tested separately under fluid pres-
sure. The other units in the housing require only air
testing and thus after separate fluid testing of the valve
1t can be assembled in the housing and the whole assem-
bly tested by the application of air under pressure.

- FIG. 2 shows a twin PCRV and PDWA unit for
controlling the operation of separate braking systems on
a vehicle, instead of operating both front brakes from
one system and both rear brakes from the other system,
each system operates either one front and the opposite
rear brake, or one half of each front brake and one rear
brake. In this construction the fluid outlets, the valves
and the second piston means are duplicated while a
single spring is used otherwise the principles of opera-
tion are the same as the embodiment described above
and for this reason the manner of operation will be
described bnefly

The PDWA is of automatic reset des:lgn and func-
tions as follows:

When pressure is applied to both systems simulta-
neously the pressure in the left brakes act on area A7
and pressure in the right brakes on area A8. Area A7 is
larger then A8 therefore sleeve 39 is held against shoul-
der 40 1n housing 48, i.e. switch probe 42 stays in ‘V’
groove 47 of piston 38 and no signal is given as the sides
of the probe 42 in contrast to its tip, are covered with
insulating material which bears against the piston 38.

When left brake failure occurs, right brake pressure
acts on area A8 to push piston 38 to the left such that the
probe 42 rises to the top of ‘V’ groove 47 so that the tip
of the probe makes contact with piston 38 and gives a
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signal by completing an electrical circuit. This move-
ment also takes sleeve 32 away from shoulder 49.

When left brake pressure is restored, pressure will act
on areas A7 and A8 simultaneously. Area A7 being
bigger than A8, the piston will move to the right until
sleeve 39 comes into contact with shoulder 49.

‘When rnight brake failure occurs, left brake pressure
acts on area A1l to move piston 38 to the right so that
probe 42 rises to the top of ‘V’ groove 47 and makes

contact with piston 38. Hence giving a signal by making
an electrical circuit. This movement also takes shoulder
41 away from sleeve 39. |

When right brake pressure is restored, pressure wiil
act on area A1l and A8 simultaneously. Area A8 being
bigger than A1l, the piston will move to the left until
shoulder 41 comes into contact with sleeve 39.

The two valves function as follows:

1. LEFT VALVE

When pressure is applied through inlet 32 full pres-
sure passes to outlet 35 to the right front brake and fluid
flows through the valve to outlet 34, to the right rear
brake. |
Pressure acts on area A10 to the right. At a particular
pressure (known as the cut in point) spring 46 will be
overcome and piston 43 will move to the right so that
shoulder 44 on piston 43 comes into contact with seal
45. Any further increase in pressure will now cause
pressure to act on area A9-A11 to the left to take shoul-
der 44 off seal 45 to allow fluid to pass though the seal.
This increase in pressure will now act on area A9 to the
left to bring shoulder 27 back into contact with seal 45.
The process continues as the inlet pressure is increased
giving reduced pressure; through a perforated cylinder
51 to outlet 34, leading to the left rear brake.

2. RIGHT VALVE

Functions as the left valve but now 33 is the inlet, 36
the non-reduced outlet and 37 the reduced pressure
outlet, leading to the left rear brake.

It is to be noted that spring 46 controls the cut in of
both valves so that the cut in of the valves will be sub-
stantially the same.

The embodiments of the invention described above
are given by way of example only as constituting pre-
ferred forms of the invention within the broad scope
thereof as defined in the succeeding claims.

I clamm: ) | |

1. A combined pressure differential warning actuator
and pressure conscious reducing valve for a fluid pres-
sure operated dual braking system comprising a hous-
ing, a bore in said housing, first piston means axially
movable in the bore, a first fluid pressure inlet to said
bore, a second fluid pressure inlet to said bore, a first
fluid outlet from said bore for connection to an actuator
for a first set of brakes, a second fluid outlet from said
bore for connection to an actuator for a second set of
brakes, electric switch means actuable by movement of
said first piston means caused by a fluid pressure differ-
ential between said inlets, valve means arranged within
said first piston means for controlling flow between said

second fluid inlet and said second fluid outlet to reduce

pressure to said second outlet, said second fluid outlet
being the only fluid outlet from said housing in fluid
communication with said second fluid inlet, second
piston means subject to pressure of said first and second
inlets and including a spring, said second piston means
contained within said first piston means and axially
movable in relation thereto for opening and closing said
valve means in response to fluid pressure induced force
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differentials there across, whereby fluid pressure at said
second fluid outlet is controlled.

2. A combined pressure differential warning actuator

and pressure conscious reducing valve for a fluid pres-
sure operated dual braking system comprising a hous-
ing, a bore in said housing, first piston means axially
movable in the bore, a first fluid pressure inlet to said
bore, a second fluid pressure inlet to said bore, a first

fluid outlet from said bore for connection to an actuator

for a first set of brakes, a second fluid outlet from said
bore for connection to an actuator for a second set of
brakes, electric switch means actuable by movement of
said first piston means caused by a fluid pressure differ-
"ential between said inlets, valve means arranged within
said first piston means for controlling flow between said
second fluid inlet and said second fluid outlet to reduce
pressure to said second outlet, second piston means
subject to pressure of said first and second inlets and
including a spring, said second piston means contained
within said first piston means and axially movable in
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relation thereto for opening and closing said valve
means in response to fluid pressure induced force differ-
entials there across, whereby fluid pressure at said sec-
ond fluid outlet is controlled, said second fluid outlet
being part of means for providing a single flow path
from said bore to the second set of brakes.

3. A combined pressure differential warning actuator
and pressure conscious reducing valve as claimed in
claim 1 wherein said first and second fluid outlets, said
second piston means and said valve means are dupli-
cated and said spring acts on both second piston means,
whereby fluid pressure at both said second fluid outlets
is controlled separately according to the pressure exist-
ing at the corresponding first fluid outlet.

4. A combined pressure differential warning actuator
and pressure conscious reducing valve as claimed in
claim 1 or claim 3 wherein the housing is formed inte-
grally with the housing of a tandem master cylinder

assembly.
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